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(57)Abstract: 

PURPOSE: To attain a low bit rate and to attain high 
performance in the case of differentially encoding a 
fundamental period parameter. 
CONSTITUTION: This device is provided with a 
fundamental period preliminary selection part 40 for 
outputting the pair of candidate fundamental period 
corresponding to the respective sub frames of a relevant 
frame based on an input voice signal, and fundamental 
period main selection part 60 for deciding a fundamental 
period by using the input voice signal of the relevant sub 
frame, the spectrum envelop parameter of the relevant 
sub frame and parameter representing excitating sound 
source decided in the past from among adjacent 
fundamental period parameters in a range previously 
decided for the fundamental period parameter 
corresponding to the relevant sub frame in the pair of 
candidate fundamental period outputted from the 
fundamental period preliminary selection part 40. 
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nsubm 



[0 0 7 6] 



(10) 



#M2F06-131000 



{ 



^iiiJ-m—l ^ ^ *niiii mil"* in ^ ^i*' = ^- • - 



S2|s|i^/-^xig^««figgpj;!3«*&^n5 {1 i) [0 0 7 8] 

i*G(0 - n - <i.a€/, (29) 

[0 0 7 9] Jii±-r'a*iiw^iis*Ra5 4 oosiBjSi^ t> lpcmhsbs ziy^^m^^ti^^mv-yyu-i^ 

x.?>. 01CM■:3■r^ »*JiaB*SiR6 0T-(±^ 71/- ©LPCi^Sc ("nsub (i) > fi^bLPCM 

^^fi^ {s (n-nsubxL) } Jli*£D®iS^ B. {/?nsub (i) > i:^ffl''^Ts ^^mm^mm^ 

m^'EUsoifibmi^^ti^mm^mm^ {v (n) } 

[0 0 8 0] 

l*Lii»-CISLi|<W^2? (31) 

[0 0 8 1] [0 0 8 2] 

- nsvb X jS) - |r««(n - nsub x JD))' (32) 

•» 

[0083]^:c:T- [0084] 

I 

-«»«»(0u(0i»(n - 1 - iMiii X JD) 
t(n-»«ti>x£) = •(ii~tMu»x£}+]^/9U«irtC0'(n-nf«i>x£«i) (36) 

•{n-««JxX) » ( •(•»-«^-iM«JxJ;). ' Jfn-«^»>n«*x£ 

[0 0 8 5] 

m {e (n) } itmmmmm&T 0--^t^^ ymmm i (n) »:S$:g/J^■fb-r5^)®c imax (n) 

9 Oi:^ai;t;^tiSo ®ilS^©gl^gP7 OJi. ^isbm^ SrStRfSo 
e>nfc^iS:3-h'>^>y^C{Cfe:5^®=i-b-'<^ h;i/c [0 0 8 6] 



(11) #§9^06-131000 
5|^(«»(n - TMui X n«i* X As£x(«iMii-l},...,Xx4uit&--l (37) 

n 

K,{n-nMiibxL) = ]^0r(Ov(OI<n~<-Tuiiixi^} -o(Oii<0.^(n-*-n'«^x (38) 
i 

[0 0 8 7] 3ltR^nfc^«=i-K'<^:7 h;Hi/7'^- >g? 5>!f-f KT'^y^ G4>e)^'''l' >=i- H^^S' (g 

m^9 0^. ^(D^ yy'^fi^T.ima.xltmtimi'l 2 e (k) . gv (k) ) A^e>»:^&S'J^{^t-5 *)0 (g 

'^tB;b^n5o fffetci^^^ycSJltg^jifS^ : g e (kmax) . gv (kmax) ) ^31iR^i)o 

e e (n) +gvC imax (n) U 8 [0 0 8 8] 
0-\2ie.n5o -Jf-f >8ifSa3 9 Otis ^»S;?.?>tiTV'. 

y^(*<i»(w — rwifr X - a(t» -> nsu6 x L))'* ,n=Lx{n»vb-l),...,Lx.nsiih-l (40) 

lw(n~iuuftxi) s J2<*««»»(0*<0'(n~*<'-*>'u^'<£) (4^) 

i(n-tt«u6xX) « i;,(A)«(n-««ii(x JD) 

+fc(*)e»«-#<«-«««ixX) + 23A-«»(OaC»-«*«»><^-fl («) 

[0 0 8 9] ^S?)f>nfe'5^^'>n-K^^ h;KiSjtS^ *3l*®®iJS^«it UTSx.5<, SlM^i®^^ U 8 

?ip< 'J 8 0 ^(D-<y=fvi'7.'k.m&x\±\^ts)i^=?- oai^rciotHff^ns. 

1 3-^t±i;t3^nS. Sffi«?)i^^U 8 OT-ii. g© (k [0 0 9 0] 
max) e (n) +gv (kmax) c imax (^i) 

V (n-L) =v (n) . n=L, .... Lq-I (43) 

V (Lq — L + n) =ge (kmax) e (n) +gv (kmax) c i m 
ax (n) , n=0, . . . , L- 1 (4 
4) 

H 3 tt^ 2 CD^B^CDa*)lWW^fb^a{3:fe{t 5a*Jl ^ 4 2 f iiB(il3l©ffie«JT-iiiR§ b &© i: [B]«'fe^)liT-&-y- 



[0 0 9 1] 



{ 



(12) i|fia¥06-131000 

5«a^W-t!u«i i<w; <L«i«..+i-n«.»^(*)<^o _ (45) 



[0 0 9 2] 

^^-5:^^ffl«lfi£a5J:?)tt*&^n5 {1 i) [0 0 9 3] 

(46) 

or 

- I^n^ul g£ (47] 

[0 0 9 4] 04(1^3<D^B^{C*3tj-Sa*fflaB*31tX *)lIM^IlM*;?g|5 4 0 *»e>#t*&^n5 h 7 -y^^r^^l 

l&f^SrlKBJfSo ■(Ig«5<y«figa5 3 6 2T-(i> EI 1 OS 

[0 0 9 5] 

|iS-<S™'"|< WD (48) 

[0 0 9 6] 

e.n-5o mmmw^ 3 e 1 T-tt^^^^ vm^^ 362*^ [0097] 

W-I3(««(n)-^«i(n))*, o = 0,l,...,2W^i)-.l (49) 

s 

»w(n) « J3*o(0«(«>(»-»)-«a(»)«{»)ff»(»-<) (50) 
- ]Coto(f)t»C0«(n-<l-OtoW«(03«(n-0 (51) 

i 

Kn) = e(n) + 53A»Cj)i(«-;') (52) 
y 

.^^ l«(n-*S + ^), tfn-<S<0 ^ ^ 

[0 0 9 8] f|-»^*lfeD (o) Hm^mm^'ifMiR&i (o) } Ocf>A^t,-e©«;'cfIS:-^;i5omax<&5t<ii. 



(13) 1$§i¥06-131000 

j;iSP*>«»#|&dHS«5^"a:|211©atg^>«'J*»&«t«&**i<S {v (n) } 

i:A^e>> [0 0 9 9] 

^ ^ I «(« - + Ai), if n - < 0 ^*5*> 

[0 1 0 0] €r«fi)<,U {gge (n) } 5:iaiCDSijS SCtti^^i/^fiKgps 6 2 05!LSfittT-$)So ll^ffl^ 

ifi^ [0 10 1] 

\*l-^^l\<WD (6B) 

[0 10 2] 

IfJfSPS 6 l^m^iu «l4«fc_hifiL.?!:^IE-c{t^^,nju6 = 0, ., . , JV^-l 

} mWz^tll^lMlit^ir^ {e (n) , n=0, . . . , So *lli6M©*i{t5S*J?l«SWma34 4 OCD^^fflJH^ 

LXN-1} *s?ft^^nTff <o ftaigB4 4 4T'J4^ S*/t;^^M«fig;gB4 3 A^6#t^^ 

[0 1 0 3] 05 (a) (b) \t^4(DmMiz^if^& n^5"^<Dm. HO *»e>, mm^wi^-<> 
:^mm'^mmn^t&^mm^m^^o:>-mmm-v^ [oio4] 

(56) 

or 



[0 10 5] 

M- 1} sr^iRbS*;^^*MiRa5 4 6 o^m:^7-r?)o s*/iiw^iiaiRse 4 4 ot^^m^^^ti^mmi^ 

^^®«&4 = {4(ij),<i(*),--..<j/-i(fc)}, ib = 0..,.,M- 1 fcfcita 

[0 10 6] 

- 4«l W| < (68) 

[0 10 7] 

ffl54 6 2A>e,tt$& [0 10 8] 



(14) ^NfIB¥06-131000 

Dip, h) a ^(«,(n-iu«iftx£)-0. J( o = 0, . . . , tWD - 1, * = 0 M-\ (M) 

«^(ii.~nMtbx C3 £|)ot(^»(<)«(»-'{-nMibs<£)-«(4)«{0«u^»«i-n«i((xX) (80) 
I 

[0 10 9] 

M^^^fiSSB 3 6 4 h^\i!iij-^fi^o usiRSB 5 4 0 ®a*;^w>'t;^^sii«figa5 543 T•^i^ 

[0 110] ia6(±. ^5®^Bjt*tt-S)S*JiKB^(l ^g«iEffl7^-:/;i/5 0 li^^, -y-^^^-A^tDh^^^ 

®^a3i:a*J^«S*®iRa5©|IJSfi?iJ*^-r<. =3r>^Sg*«5H {Wc (ns 

ub) } *A:^:L, 1, fin^tj^,„4 € ^-Tifenwr, 

[0 111] 



-\al;^/ o M«a*i^ssatHa5 4 4 t:\-mm [0113] 

^^(0 ^ n ■^^jC^La). 4.u*e^ (86) 

or 



<1»«6 € ^ (66) 



[0 114] 

fig■rs^^::^ m^mm'T-zfjvb 0 id^^-y-p'^i^-A [0115] 

mcDmrn {WD (nsub) } *A*bT, 

|<S-4'"''*|< Wi?(nati6) (67) 



[0 116] tm^^n?>^oiz-t^o E§sttt^aJ3 e 



[0 117] 



(15) itfiB¥06-131000 

^(«) = i;(^w(n) - OcHn)ff o = 0, 1, . . . ,2WV{noub) - 1 (68) 

[0 118] srtfff-rso m(D9m\t^in^-ri(Dmm.m vm^i^e o itcfeutii, s-r, ^^mm^mmtRS^ 

[0 12 0] 

= n (69) 

[0 1 2 1] m^ii. n-mw-i^ [0122] 

■P^CO = E ^««*), e A (70) 

[0 1 2 3] ^Ef»u mmz^<Dmi^x-Dx^my\y o. 2 5gpgn<o. 5 class 1 

-AO^^^^m^i-^o >>^;^cD^tC{±, «?iJ^{Si!t 0. 5 gPgiKO. 7 5 CLASS 2 

(DacDcta?s*>£D*5a?ffl^ni)o o. ts^p^ik class 3 

[0 12 4] ±IB^^*5V^Tii^ Iz-A^Ci^ttS r m 

0 ^P&n<0. 25 CLASSO sfBi^Jfffl-T^ d hd^T' 

(0 gPgn<0. 25) n (0^rms<5 0 0) 

CLASSO 

(0. 25^Pgn<0. 5 ) n (5 0 O^rmsO 0 0) 

CLASS 1 

(0. 5 ^PgrL<0. 75) n (8 0 0 ^rms< 1 2 0 0) 

CLASS 2 

(0. 75^Pgn) n (lOOO^rms) 

CLASS 3 

ex(±m*iS^6 0 2hS*i^^i^{i31iRgP6 4 OODS S^1t:^:7 l/-A^::*tt^ h^^>^>yS5fflWc (ns 

*i^^;^^igffi18^gP6 4 3i:S*iSW*®iRgP6 6 0 ub) t^iitl^h^y^y^ HO ^tiiti^^o d 

1gffi«^g|56 4 3Tfi. ^{IJ>>'^>H-»g|5 4 2A>e>tt^ oTV^Stt-^o 
^ni)&1ty7b-A(D^iyy^>i:. Sul3:7i/-A^ [0 12 5] 

Wc (nsub = 0, , , , 3) {0, 0, 0, 0, 0} 

for CLASSO 
Wc (rLSub=0, , , , 3) {2 5 6, 8, 1 2 8, 8, 8} 

for CLASS 1 
Wc (nsub = 0, , , , 3) {2 5 6, 8, 3 2, 8, 8} 

for CLASS2 
Wc (nsub = 0, , , , 3) {2 5 6, 1 6, 1 6, 1 6, 1 6} 

for CLASS3 



[0 12 6] 



(16) 



1^ifl¥06-131000 



^n»»i-tLuh^l<W{n3uh) tLni+i-tUi < Wc(nsuh) ■ (71) 

[0 1 2 7] ^?.gl<^^lr^S-r5c:i:t;&5<, c:©J:a 13 {1 i} o**^?>> ^^<Dmm^m^-(> 
{CbTS$ofch7«y:^r></cDiSl i{±^S*iiIWffi [0 12 8] 

ttiSi4 4'NtU;b$nSo #1fa*JlSBffltBg|3 4 4tt. mi 

P<7(0 = n *^j.€€r (72) 

or 

[0 12 9] <^S1 imaxS:*»> So •(gif ^^^^JSggP 6 6 2 T'{±. SgHHtSge 3 6 1 'NfU 

WD (nsub = 0, . . . , 3) {0, 0, 0, 0, 0} 

for CLASSO 
WD (nsub = 0, . . . , 3) {1 2 8, 4, 6 4, 4, 4} 

for CLASSl 
WD (nsub = 0, .... 3) {128, 4, 16. 4, 4} 

for CLASS2 
WD (nsub = 0, . . . , 3) {128, 8, 8, 8, 8} 

for CLASS3 

J&ST^-r^^l/T'?**?. {WD (nsub) } guIBa [0 13 0] 

*JllWi^fif jltRgP 6 4 0 

|*S - < WD(n««6) (74) 

[0 13 1] 
[0 13 2] 

0{e) « X^(a»(n) - ^.J(n))», o « 0, 1 aW^PCnjwi) - I (76) 

[0 13 3] ^£H-»i-5= ^©ffeo^aiattcin^-e®!^ ^^(D-^m-^^^o a^Ji^^n^iRSB? 4 0®^ 

[0134] E 8 7 O^BJlC:fe(t SS^IsjlMS^ilji mm 



[0 13 5] 



(17) 



iHfM¥06-131000 



[0 13 6] ^ff-^U i>:^^(Z)«;tfiPGniax*^^ 

{^} 



(76) 



[0 13 7] 



(77) 



[0 13 8] 



[0139] 0 9 ii^ 8 {C*5{t 5S*JlW^ifH3iiRSI5© 

tl^Xtim^ is (n) } i±2 7^-A>'^•>;/7r 8 2 0 
^§^5)1X50 2 7^— Ayt^^/^r 8 2 OiP^SK^U 
-ACDA:^^^M^IiLPC:S-tffaJ3 O'N, 



^^fitSif^gP 8 4 OOfii^fxt-ftaSS 4 l-s«^^n?), 
m^mt^ 8 4 1 T-tts 2 V— >y 7 7 8 2 0*^^ 
Wi^^nS (1 + 1/N) 7 l/-A^OA;t»^l&fS^t: 
LPCffiraSBS 2A>6tt^^nS^J^liMm {a 
nsub (i) } ^fflV^T^©<td{Ci£g|f?). 
[0 14 0] 

nraft X X) ~ ob.«>(Oii(0«»(» - < - n«iJ x yU) (7S) 

nt^ts 0,1,. ..,ir 



[0141]±iCv nsub = N- 1 i:nsub = N© 
8 4 2T-{i^ fio^(^M»tSI5 8 4 lA>5>«^^nS {s 



w (n) } *'e3^ (N+1) itT'^lz-A^tD^jHy-r 
[0 14 2] 



(79) 



[0 14 3] ?rHfif3f^ffl-r-i5iBabfcm3ScmS4S;c 



(is ^-r, nsub= {0, 
-AH^ 



, N} CD^-y-T'^l/ 



(18) 



4tM¥06-i31O0O 



[0 144] 



[0 14 5] 



N 



(80) 



[0 14 6] HI 0ii^9«D^B^t*5{t5S*/^^^Ci 
gP4 3A>^Ai/#n5 {1 i) ©F*l*?>ll«^S!l'5^-<> 



[0 14 7] 



(81) 



[0 14 8] «*Jl^*S*^gB6 0^mtl^m^^(D 
ffi^^l iniax«*-tS;^ft:*C'ftl1"-5*J®T-SSo 
[ 0 1 4 9 ] EI 1 1 9 ^B^CDa*ll^^l)t®tRg|5® 

CPW 



^^^SU-i^-f >ti-^g|5 1 0 4 2 T-ttv 
[0 15 0] 



(82) 



[0 15 1] CDf^■»{3*V^T^ 5^tS^tit{iltC|5I«U 

^gy^-r >w-#gB 1 0 4 2x-mw^ntz^^if(D^m\^ 

(A) aad € -Cjfe^i^tf, 



[0 15 2] 



[0 15 3] :&SH^5:?1l£-r5J:^^^</©m%*«) 
So CIcDiotLTARStjfe {li} it'hm.^'ir^m^ 

-i >s\n^ 1 0 4 5 h^m-^mmt^\m i o 4 4 



{1 i} (D^ib^tb^nfz.T&.'^(D'm^ir(D^mf^y 

tt. 0iJx.{it f rax=t i+t f/D (DttSiSjfS) 
[0 15 4] 



(19) 



it^lB¥06-131000 



(84) 
(86) 



5Sl»-{itU(*/r-.))* 

C7m«,^(*j„^ a 2^*(*xi7 + «>)53#(n-n«i4xX)«(»-»«itxi>-«f+*) (06) 
Crj«^(ty^) s 2*(*J<D + *,)J^*(ti-n«t«xJ>)«Cn-n«tiftxi>-t+t + i) (87) 

* n 

[0 15 5] CClT'h 0 Ji:Sci^4tfe54^U7 3i^X di) /J^SS^7^^iRlJ'!7'1' >ff-ffg|5 1 0 4 5 

1 0 4 4T-(i, a3i5:jiss^^;^igM«5ggi5A^^tti^^tvs fc, {1 i} (Dj&mti'b^k^cDmm.fmf^ y^mx ■ 



[0 15 6) 



or 



(88) 
(89) 



[0 15 7] 3C:T-Wb(±fee>iPbfe^«)e>tlfe^^T- 

S So 

[0 15 8] i^, c:^x*T-®ll«Sfi«Ji343i^-r{±. ^-y-p^ 

[0 15 9] 

[Hscia^^sfeBj] 

[EI 1 ] *%0^©-^fi?!l^^trW*^^<b^a®rD 
[0 2] ^l®^B^C:}3(tSa*i5IW?il®tRa5®7'D 
[E13] ^2(D^H^tr*5(t-5»*Ji!W^iiail?«l5®5^n 
[04)^3 ©^BJt'^nt 5a*MIW2ts:®iRa5cD^D <j/ 



[05] ^4 (D^B^icjbMt ?>^:^mm^mmn^ ta* 
[06] m5(D^miztsi,f^&:^mm'^mmnss^t.m:^ 
[07] ^6®^B^{c*5(tss*iaw^ct®j/?a5i:s* 

[08] ^7©^Ba{C*5fj-SS*i^^^l!i^iRa5®^D 
>>^0T'feSo 

[09] m8(D^Bmz^iir^&^mm^mmiRSi(Dyti 
[010)^9 0D^B^t*5{tsa*;gM8?(i5itRasoy 
[0 1 1 ] H 9 (D^B^lc*;tt-5a*JlIW^lia*^^® 

I 0 A:t;JS? 

I I ^:$immtiitj^^ 

12 ^iin-h-:?^-;/^^ >7^-i'<^:^ffi;bffi? 

14 m^h'LVC'<y'fv^:^]^ts^=?- 

20 y\/—Kn^vV7 

3 0 LPC^«T^ 

3 1 LPC^^'J 

3 2 LPCMHaS 



(20) 



ittli¥06-131000 



40, 44 0> 5 4 0, 6 4 0, 7 40, 8 4 0, 9 4 

0, 1 0 4 0 m^mm^mmns^i 

4 1, 8 4 1 mM'iif^ 

4 2, 8 4 2 >mn^ 

43, 2 4 3, 5 4 3, 6 4 3, 8 4 3, 1 0 4 3 S 

4 4, 7 4 4, 8 4 4, 9 4 4, 1 0 44 m^S^m 

5 0 LPcm^m 

5 1 a^fbLPC^^U 

5 2 g?fbLPCMF^95 

6 0, 4 6 0, 5 6 0, 6 6 0 &:^mm:^MiR^ 

7 0 rnm^mmm^ 

8 0 USWM^^U 

9 0 y-T >Si?^a5 



2 4 2 fi;*;:?i»jyi' yttmSiJ 

3 6 1 ^mmn^ 

36 2, 46 2, 56 2, 662 ^ffi^ySjgggp 
3 6 3 S*JllM5^^31j;^gP 

3 6 4 mmMmm^ 
3 6 5 a*Mi^7^^^^>; 

5 0 1 ^WIEHt^-:/;!/ 

60 1 71^-A^-K^iJ$|5 

60 1 i7 5;^-i'>7=^>;'<^;^m:^Jg^ 

8 2 0 2 7l^— Ay^'^^T 

8 4 5 ^Sffiasfcjl^^^U 

9 4 5 mMj< ^ U 

1 0 4 2 ^^m^^ 

1 0 4 5 /J>tg5^<5^^?il'i^'f >ffeaJ 



[04] 



O- 

o- 



r 



^362 



361 



365 



1 



^ 

363 



364 



60 



0 



#il¥06-131000 



[05] 



41 

1 



42 



43 

JL 



444 

_i 



^0 



400 



(b) 



.482 



\ 1 1 383 

lir-p — L, t ^ ■ 



J 



381 



384 



460 



(25) 



#ii¥06-131000 



[EI7] 




(26) 



#ii¥06-131000 




(27) 



i|^ll^06-131000 




(28) 

mill 



1til¥06-131000 




